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(54) Image forming apparatus

(57)  An image forming apparatus (100) includes a
first image carrier (1K) forming a black toner image, a
plurality of second image carriers (1Y, 1M, 1C) forming
a yellow, magenta, or cyan toner image, a third image
carrier (1W) forming a special color toner image, and a
transfer target member (8) or an intermediate transfer
belt (8). The apparatus (100) further includes first and
second detachment means. The first detachment means
detaches only the third image carrier (1W) from the trans-

fer target member (8), and the second detachment
means detaches the second image carriers (1Y, 1M, 1C)
and the third image carrier (1W). When switching from a
special color image mode to either a normal color image
mode or a monochrome image mode is performed during
continuous printing of the recording media, the first de-
tachment means or the second detachment means con-
trols the detachment operation based on the number of
recording media continuously printed by the normal color
image mode or the monochrome image mode.

FIG. 1
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Description
BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

[0001] The presentinvention relates to an image form-
ing apparatus such as a copier, printer, facsimile ma-
chine, or multifunctional apparatus combining two or
more of the above functions, and in particular to animage
forming apparatus employing a special color of toner.

DESCRIPTION OF THE RELATED ART

[0002] Inimage forming apparatuses such as copiers,
printers, or facsimile machines, there is a conventionally
known transfer technology in which special toner such
as a transparent toner or white toner is used together
with a plurality of color toners, and toner images formed
of the plurality of color toners and the special color toner
are superimposedly transferred to, for example, an inter-
mediate transfer belt.

[0003] Theimage forming apparatusin which the toner
image is formed using such special toner is configured
to enable a user to switch between a normal full-color
image mode, monochrome or black and white image
mode, and special color or five-color image mode de-
pending on the type of the original document or image
data.

[0004] More specifically, when forming a color image
or color image data of standard four colors (YMCK), a
normal color image mode is selected in which a toner
image of black toner and color toner images of yellow,
magenta, and cyan are superimposed on the intermedi-
ate transfer belt, the transfer target member. When form-
ing a monochrome image or image data, a monochrome
image mode is selected in which toner images of black
toner only are superimposed on the intermediate transfer
belt. Further, when forming a colorimage including a spe-
cial color (or color image data including a special color),
atonerimage of black toner, color tonerimages of yellow,
magenta, and cyan, and a toner image of particular color
are superimposed on the intermediate transfer belt.
[0005] In addition, when switching between various
modes, a photoreceptor drum which is not used forimage
formation is separated from the intermediate transfer belt
on which the special toner image is to be formed.
[0006] To be more specific, when the normal color im-
age mode is selected, the photoreceptor drum on which
the special color tonerimage is to be formed is separated
fromthe intermediate transfer belt, and the photoreceptor
drum on which a black toner image is formed and the
three photoreceptor drums each on which a toner image
of one of three colors (YMC) is formed come in contact
with the intermediate transfer belt. In addition, when the
monochrome image mode is selected, the photoreceptor
drum to form a particular toner image and the three pho-
toreceptor drums on each of which a toner image of one
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of three colors (YMC) is formed are separated from the
intermediate transfer belt, and only the photoreceptor
drum on which a black toner image is formed comes in
contact with the intermediate transfer drum. Further,
when a particular color image mode is selected, all of the
photoreceptor drums on which a particular toner image
is to be formed, the photoreceptor drum on which a black
toner image is formed, and the three photoreceptor
drums each on which a toner image of each of three
colors (YMC) is formed come in contact with the inter-
mediate transfer belt.

[0007] When, in the conventional image forming ap-
paratuses, an operation to print various, mixed original
images or image data is performed in one job continu-
ously, switching between the normal color mage mode,
monochrome image mode, and special color image
mode requires an operation to separate the photorecep-
tor drum (image carrier) from the intermediate transfer
belt (transfer target member) while a continuous print job
is being performed. Such a separation operation saves
wear and tear on the imaging section which is not used
in the image formation, but with the disadvantage that
productivity of the image formation in the continuous print
operation is degraded.

[0008] Asaremedy forthe above problem, images can
be formed during separation of the photoreceptor drum
or after completion of separation. However, since image
formation is performed by the switched-over mode in a
state in which the intermediate transfer belt is still vibrat-
ing due to the contacting and separating movement, ab-
normal images including color shift or uneven pitch may
be formed on the output image.

SUMMARY OF THE INVENTION

[0009] Thisinventionaimsto solve the aforementioned
problems, and provide a novel image forming apparatus
capable of forming a quality image without color shift or
uneven pitch on an output image even when the contin-
uous print operation is performed while various image
modes being switched over, thereby achieving higher
productivity in continuous printing and a longer lifetime
for the imaging section.

[0010] As an aspect of the present invention, there is
provided an image forming apparatus that includes afirst
image carrier on which a toner image by black toner is
formed; a plurality of second image carriers each on
which a toner image by color toner forming a colorimage
is formed; a third image carrier on which a toner image
of a special color different from the black toner and the
color toner is formed; a transfer target member, disposed
opposite each of the first to third image carriers (1K, 1Y,
1M, 1C, 1W), on which the toner images formed by the
first to third image carriers (1K, 1Y, 1M, 1C, 1W) are
superimposed; a first detachment means to detach the
third image carrier from the transfer target member; and
a second detachment means to detach the plurality of
second image carriers and the third image carrier from
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the transfer target member. In the image forming appa-
ratus, when switching from a special color image mode
to either a normal color image mode or a monochrome
image mode is performed during continuous printing of
the recording medium, the first detachment means or the
second detachment means controls the detachment op-
eration based on a number of recording media continu-
ously printed by the normal colorimage mode or the mon-
ochrome image mode. In the special color image mode,
the toner images formed respectively on the first image
carrier, the plurality of second image carriers, and the
third image carrier are totally, superimposedly trans-
ferred to the transfer target member; in the normal color
image mode, the toner images formed respectively on
the first image carrier and the plurality of second image
carriers are superimposedly transferred to the transfer
target member; and in the monochrome image mode,
the toner image formed on the first image carrier only is
transferred to the transfer target member.

[0011] These and other objects, features, and advan-
tages of the presentinvention will become apparent upon
consideration of the following description of the preferred
embodiments of the presentinvention when taken in con-
junction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIG. 1 shows a configuration of an image forming
apparatus as an embodiment of the present inven-
tion;

FIG. 2 is a cross-sectional view illustrating an image
forming section of the image forming apparatus
shown in FIG. 1;

FIG. 3 is a schematic diagram illustrating a portion
around an intermediate transfer belt;

FIG. 4 is a schematic diagram illustrating an attach-
detach mechanism of the intermediate transfer belt;
FIG. 5is a diagram showing a state in which the third
photoreceptor drum is separated from the interme-
diate transfer belt;

FIG. 6 is a diagram showing a state in which only
the first photoreceptor drum contacts the intermedi-
ate transfer belt;

FIG. 7 is a diagram showing a state in which all the
photoreceptor drums are separated from the inter-
mediate transfer belt;

FIG. 8 is a flowchart showing a control during the
continuous print operation;

FIG. 9is agraph showing operating time of theimage
forming apparatus when normal color copies and
special color copies mixedly exist;

FIG. 10is a graph showing operating time of the third
photoreceptor drum for printing each sheet of record-
ing media when normal color copies and special
color copies mixedly exist;

FIG. 11is aflowchart showing another control during
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the continuous print operation; and

FIG. 12 is a diagram showing a state in which only
the third photoreceptor drum contacts the interme-
diate transfer belt in an image forming apparatus as
a second embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0013] Preferred embodiments of the present inven-
tion will now be described with reference to the drawings,
wherein like reference numerals designate identical or
corresponding parts throughout the several views.

First embodiment

[0014] A first embodiment of the present invention will
now be described with reference to FIGS. 1 through 11.
[0015] First, a configuration and operation of an entire
image forming apparatus will be described with reference
to FIGS. 1 through 3.

[0016] Fig. 1 is a configuration of the image forming
apparatus serving as a copier. FIG. 2 is an enlarged view
of the image forming section of the apparatus. FIG. 3
shows a diagram showing a portion in the proximity of
an intermediate transfer belt 8.

[0017] Asillustratedin FIG. 1, anintermediate transfer
unit 15 or an intermediate transfer belt unit is disposed
in the central portion of the main body of the image form-
ing apparatus 100. The intermediate transfer unit 15 in-
cludes an intermediate transfer belt 8. An image forming
section 6K for black toner, image forming sections 6Y,
6M, and 6C for color toner corresponding to three colors
of yellow, magenta, and cyan, and an image forming sec-
tion 6W for special toner are disposed in parallel and
opposite the intermediate transfer belt 8 of the interme-
diate transfer unit 15. A secondary transfer roller 19 serv-
ing as a secondary transfer member is also disposed
opposite the intermediate transfer belt 8.

[0018] Referring to FIG. 2, the image forming section
6Y for yellow mainly includes: a photoreceptor drum 1Y
classified as a second photoreceptor drum to serve as
an image carrier classified as a second image carrier; a
charger 4Y disposed around the photoreceptor drum 1Y;
a developing section 5Y; a cleaning section 2Y; a dis-
charger, and the like. On the photoreceptor drum 1Y,
imaging processes from a charging process, exposure
process, developing process, transfer process to clean-
ing process are performed, thereby forming a yellow im-
age on the photoreceptor drum 1Y.

[0019] Other four image forming sections 6M, 6C, 6K,
and 6W each have the substantially same structure as
in the image forming section 6Y except that the color of
the toner for use is different, and each forms an image
of a corresponding one color of toner. Therefore, a de-
scription will be given mainly of the image forming section
6Y.

[0020] Inthefirstembodiment, the photoreceptor drum
for the image forming section 6K for the black toner is
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designated a first photoreceptor drum 1K as a firstimage
carrier. Similarly, the plurality of photoreceptor drums for
the image forming sections 6Y, 6M, and 6C for the color
toner are designated second photoreceptor drums 1Y,
1M, and 1C, respectively, that is, second image carriers.
Also, similarly, the photoreceptor drum for the image
forming section 6W for the special toner is designated a
third photoreceptor drum 1 W, that is, a third image car-
rier. The photoreceptor drums 1Y, 1M, 1C, 1K, and 1W
have substantially the same configuration, and either
may be called as a photoreceptor drum or image carrier
to thus eliminate redundant description of configuration
and operation in an individual photoreceptor drum.
[0021] The special toner stored in a developing section
and toner container to be used in the image forming sec-
tion 6W is transparent and does not contain a colorant,
and is different from the toner used in the image forming
sections 6Y, 6M, and 6C for the color toner and the image
forming section 6K for the black toner.

[0022] Referring to FIG. 2, the photoreceptor drum 1Y
as an image carrier is driven to rotate in a counterclock-
wise direction in FIG. 1 by the main drive motor, not
shown. Upon arriving at a position of the charger 4Y, a
surface of the photoreceptor drum 1Y is uniformly
charged (charging process).

[0023] Then, upon arriving at an exposure position of
a laser beam L emitted from the exposure unit 7, the
surface of the photoreceptor drum 1Y is exposed and
scanned, whereby an electrostatic latent image corre-
sponding to the color yellow is formed thereon (exposure
process).

[0024] Thereafter, upon the surface of the photorecep-
tordrum 1Y arriving at a position opposite the developing
unit 5Y, the electrostatic latent image thereon is devel-
oped, thereby forming a yellow toner image (developing
process).

[0025] Then, arriving at a position opposite the inter-
mediate transfer belt 8 and a transfer roller 9Y serving
as a primary transfer roller, the toner image on the pho-
toreceptor drum 1Y is transferred to the intermediate
transfer belt 8 as a transfer target member (primary trans-
fer process). In this case, a slight amount of toner which
has not been used in the transfer remains on the pho-
toreceptor drum 1Y.

[0026] Then, arriving at a position opposite the clean-
ing section 2Y, the residual toner remaining on the pho-
toreceptor drum 1Y is collected by a cleaning blade 2a
into the cleaning section 2Y (cleaning process).

[0027] Finally, arriving at a position opposite a dis-
charger, not shown, the electrical charge remaining on
the photoreceptor drum 1Y is neutralized.

[0028] A series of processes to be performed on the
photoreceptor drum is then terminated.

[0029] The aforementioned image forming processes
are performed at each of the other image forming sec-
tions 6M, 6C, 6K, and 6W similarly to the case of yellow
image forming section 6Y. Specifically, the exposure unit
7 disposed above the image forming section radiates la-
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ser beams L based on the image data toward the pho-
toreceptor drums 1M, 1C, 1K, and 1W of each of the
image forming sections 6M, 6C, 6K, and 6W. More spe-
cifically, the exposure unit 7 radiates, while scanning the
laser beams L with a rotatably driven polygonal mirror,
the laser beams L from its light source onto the photore-
ceptor via a plurality of optical elements.

[0030] Thereafter, toner images of respective colors
formed, via the developing process, on each of the pho-
toreceptor drums are superimposedly transferred on the
intermediate transfer belt 8 as a transfer target member
(primary transfer). Then, a desired color image is formed
on the intermediate transfer belt 8.

[0031] Although not shown, the image forming appa-
ratus 100 alsoincludes an original document conveyance
section to convey the original document and an image
reading section to optically read the image information
of the original document, both being disposed above the
exposure unit 7.

[0032] Here, referring to FIG. 1, the five image forming
sections 6Y, 6M, 6K, and 6W are arranged from an up-
stream side in the conveyance direction of the interme-
diate transfer belt 8 in an order of the image forming sec-
tion BW for the special toner, the image forming section
6Y for the yellow toner, the image forming section 6M for
the magenta toner, the image forming section 6C for the
cyan toner, and the image forming section 6K for the
black tonner. Accordingly, after the toner image of the
transparent toner (the special toner) formed on the third
photoreceptor drum 1 W (or the third image carrier) is
primarily transferred to the intermediate transfer belt 8,
the toner images of the color toner respectively formed
on the second photoreceptor drums 1Y, 1M, and 1C (the
plurality of second image carriers) and the toner image
of the black toner formed on the first photoreceptor drum
1K for the black toner (the firstimage carrier) are primarily
transferred to the intermediate transfer belt 8 superim-
posedly.

[0033] Thereafter, the intermediate transfer belt 8 (the
transfer target member) on which toner images of re-
spective colors are superimposedly transferred reaches
a contact portion (nip portion) with the secondary transfer
roller 19. At the nip portion, the secondary transfer roller
19 and a secondary transfer opposite roller 12B sand-
wiches the intermediate transfer belt 8, thereby forming
a secondary transfer nip portion. Then, a bias voltage
having a same polarity as that of the toner is applied to
the secondary transfer opposite roller 12B, and a bias
voltage having a polarity opposite that of the toner is ap-
plied to the secondary transfer roller 19. Thus, the color
toner image formed on the intermediate transfer belt 8 is
secondarily transferred to the recording medium P such
as a transfer sheet conveyed to this secondary transfer
nip portion, which is the secondary transfer process. At
this time, residual toner not used in the transfer to the
recording medium P remains on the intermediate transfer
belt 8.

[0034] Then, the intermediate transfer belt 8 reaches
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a position of the intermediate transfer cleaning section
10, inwhich the unused toner on the intermediate transfer
belt 8 is removed.

[0035] The series of transfer processes related to the
intermediate transfer belt 8 is thus completed.

[0036] Referring again to FIG. 1, it is noted that the
recording medium P conveyed at the secondary transfer
nip portion is conveyed from the sheet feed section 26
disposed at a lower part of the apparatus main body 100,
via the sheet feed roller 27 and the registration roller pair
28.

[0037] Specifically, the sheet feed section 26 includes
a plurality of recording media P such as transfer sheets
in a piled manner. Then, when the sheet feed roller 27
is driven to rotate in a counterclockwise direction in FIG.
1, a topmost recording medium P is conveyed toward
between the rollers of the registration roller pair 28.
[0038] The recording medium P conveyed to the reg-
istration roller pair 28 is temporarily halted at a nip portion
of the registration roller pair 28 which stops its rotation.
Then, in sequence with the color image on the interme-
diate transfer belt 8, the registration roller pair 28 is driven
to rotate and the recording medium P is conveyed toward
a secondary transfer nip portion. Finally, a desired color
image is transferred onto the recording medium P.
[0039] Thereafter, the recording medium P on which
the colorimage is transferred at the secondary nip portion
is conveyed to a position of a fixing unit 20. Then, the
color image transferred onto the recording medium P is
fixed thereon by heat and pressure exerted by a fixing
belt and a pressure roller.

[0040] Therecordingmedium P isthendischarged out-
side the apparatus by a discharge roller pair, not shown.
The recording medium P discharged outside the appa-
ratus by the discharge roller pair is sequentially stacked
on a stack section, as an output image.

[0041] Thus, a series of image forming processes in
the image forming apparatus is completed.

[0042] Next, referring back to FIG. 2, a configuration
and operation of the image forming section will be de-
scribed more in detail.

[0043] The developing section 5Y includes a develop-
ing roller 51Y disposed opposite the photoreceptor drum
1Y; adoctor blade 52Y disposed opposite the developing
roller 51Y; two conveyance screws 55Y disposed inside
a developer container; a toner supply path 43Y commu-
nicating with the developer container via an opening; a
magnetic sensor 56Y to detect toner density of the de-
veloper, and the like. The developing roller 51Y includes
a magnet fixedly disposed therein; a sleeve to rotate
around the magnet; and the like. Inside the developer
container, two-component developer formed of toner and
carrier is stored.

[0044] The toner supply path 43Y is used to supply
new toner as needed from a toner container storing new
toner, not shown, toward the developing section 5Y. The
new toner is supplied to the developing section 5Y so
that a toner density, that is, a ratio of toner in the entire
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developer, is kept within a predetermined range.

[0045] The thus-configured developing section 5Y op-
erates as follows.

[0046] The sleeve of the developing roller 51Y rotates
in the direction of arrow X in FIG. 2. The developer carried
on the developing roller 51Y by the electric field moves
along the developing roller 51Y due to the rotation of the
sleeve.

[0047] Then, the toner supplied to the developer con-
tainer, while being mixed and agitated with the developer
by the two conveyance screws 55Y each rotating in op-
posite directions as indicated by arrows Y and Z, flows
between the two developer containers divided each other
(in a direction perpendicular to the surface of the figure).
Then, the toner in the developer is attracted to the carrier
by friction charging with the carrier, and is carried on the
developing roller 51Y together with the carrier by the
magnetic force created on the developing roller 51Y.
[0048] The developer carried on the developing roller
51Y is conveyed toward the arrow direction in FIG. 2 and
reaches a position where the doctor blade 52Y is dis-
posed. Then, the amount of the developer on the devel-
oping roller 51Y is adjusted there, and the developer is
conveyed to a position opposite the photoreceptor drum
1Y, that is, a developing area. Due to the electric field
formed in the developing area, toner is attached to the
latent image formed on the photoreceptor drum 1Y by an
electric field created on the developing field. The devel-
oper remaining on the developing roller 51Y, upon arriv-
ing at a portion above the developer container accom-
panied by the rotation of the sleeve, is separated from
the developing roller 51Y.

[0049] The developing roller 51Y and the conveyance
screws 55Y are driven to rotate by a drive motor 61. Spe-
cifically, the drive motor 61 transmits a driving force to a
shaft or sleeve of the developing roller 51Y, and the driv-
ing force transmitted to the developingroller 51Y is further
transmitted to the two conveyance screws 55Y via gear
trains. Herein, the drive motor 61 to drive the developing
section 5Y is provided separately from the main drive
motor, not shown, to drive to rotate other rotary members
such as the photoreceptor drum 1Y so that a controller
80 can control the developing section 5Y to be driven or
stopped independently.

[0050] The cleaning blade 2a contacting the photore-
ceptor drum 1Y is so configured as to rotate freely in a
double-headed arrow direction in FIG. 2 about a rotation
shaft 2a1 by a drive section 62 controlled by a controller
80. That is, the cleaning blade 2a freely attaches to and
detaches from the photoreceptor drum 1Y.

[0051] FIG. 3 is a diagram of the intermediate transfer
unit 15. Referring to FIG. 3, the intermediate transfer unit
15 or intermediate transfer belt unit will be described in
detail.

[0052] Asillustratedin FIG. 3, the intermediate transfer
unit 15includes an intermediate transfer belt 8 as a trans-
fer target member; the five primary transfer rollers 9Y,
9M, 9C, 9K, and 9W; a drive roller 12A; the secondary
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transfer opposite roller 12B; a tension roller 12C; a cor-
rection roller 12D; an intermediate transfer cleaning unit
10; and the like. The intermediate transfer belt 8 is
stretched over and supported by the plurality of rollers
12A to 12D, and is driven to rotate in the direction indi-
cated by arrow A in FIG. 3 by the rotation of the drive
roller 12A.

[0053] The first photoreceptor drum 1K for the black
toner (the first image carrier) on which a toner image by
the black toner is formed, the second photoreceptor
drums 1Y, 1M, and 1C (the plurality of second image
carriers) each on which a toner image by the color toner
(yellow, magenta, and cyan) is formed, and the third pho-
toreceptor drum 1W (the third image carrier) on which a
toner image of the special toner is formed are disposed
opposite and contacting the intermediate transfer belt 8
being a transfer target member.

[0054] The intermediate transfer belt 8 is sandwiched
in between the five primary transfer rollers 9Y, 9M, 9C,
9K, and 9W and the corresponding photoreceptor drums
1Y, 1M, 1C, 1K, and 1M, to form a primary transfer nip,
respectively. Then, a transfer bias voltage having a po-
larity opposite the polarity of the toner is applied to the
primary transfer rollers 9Y, 9M, 9C, 9K, and 9W.
[0055] Then, upon running toward the arrow direction
in FIG. 3, the intermediate transfer belt 8 sequentially
passes through the primary transfer nip of the primary
transfer rollers 9Y, 9M, 9C, 9K, and 9W, whereby toner
images of respective colors on the photoreceptor drums
1Y, 1M, 1C, 1K, and 1W are primarily and superimpos-
edly transferred on the intermediate transfer belt 8, se-
quentially in an order of a transparent toner image, a
yellow toner image, a magenta tonerimage, a cyan toner
image, and a black toner image.

[0056] Thus, by using a transparent toner or a special
toner, compared to the normal full-color image output by
the normal color image mode using four colors including
yellow, magenta, cyan, and black only, glossiness of the
image may be controlled easily and the transfer rate of
the four-color toner image is improved. Further, printing
of special patterns such as watermarks and background
marks is allowed, and the output image may have a con-
cave and convex surface.

[0057] In the present first embodiment, the intermedi-
ate transfer belt 8 as an intermediate transfer member is
formed of a single or multiple layers using polyimide (PI),
polyvinylidene fluoride (PVDF), ethylene tetrafluoroeth-
ylene (ETFE), polycarbonate (PC), and the like, and con-
ductive materials such as carbon black and the like dis-
persed therein, with a volume resistivity adjusted to be
in a range from 107 to 1012 Qcm and a thickness of 80
to 100 Qm.

[0058] Ifnecessary, areleaselayer may be additionally
coated on the top of the intermediate transfer belt 8. The
release layer may use fluorine resins such as ethylene
tetrafluoroethylene copolymer (ETFE), polytetrafluor-
oethylene (PTFE), polyvinylidene fluoride (PVDF), per-
fluoroalkoxy (PEA), tetrafluoroethylene-hexafluoropro-
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pylene copolymer (FEP), polyvinylfluoride (PVF), and the
like, but not limited thereto.

[0059] The intermediate transfer belt 8 may be manu-
factured by molding, centrifugal molding, and the like. If
necessary, the surface of the belt may be polished.
[0060] The drive roller 12A is driven to rotate by a mo-
tor, not shown. With this configuration, the intermediate
transfer belt 8 is allowed to run in the predetermined
clockwise conveyance direction as illustrated in FIG. 3.
[0061] One end of the correction roller 12D is fixed and
another end thereof is configured to move vertically so
that the rotation axis is inclined, based on the displace-
ment amount of the intermediate transfer belt 8 detected
by awobbling detection sensor, not shown. With this con-
figuration, shifting or wobbling of the intermediate trans-
fer belt 8 in the width direction is corrected.

[0062] The tension roller 12C contacts an outer cir-
cumference of the intermediate transfer belt 8. Between
the secondary transfer opposite roller 12B and the ten-
sionroller 12C, the intermediate transfer cleaning unit 10
including the cleaning blade is disposed.

[0063] The secondary transfer opposite roller 12B con-
tacts the secondary transfer roller 19 or the secondary
transfer member, via the intermediate transfer belt 8 as
a transfer target member. The secondary transfer oppo-
site roller 12B is formed of a metal core and a medium-
resistant rubber layer formed on the metal core, and is
configured to have resistance of 107 to 108-5Q under en-
vironmental conditions of 23°C with relative humidity of
50%.

[0064] The secondarytransferroller 19 as a secondary
transfer member includes a metal core and a conductive
rubber layer formed of nitrile rubber (NBR), for example,
which is formed on the metal core. The conductive rubber
layer has stiffness of 48 to 58 Hs.

[0065] In the present first embodiment, the secondary
transfer roller is used as a secondary transfer member
to perform the secondary transfer process; however, a
known secondary transfer member using corona dis-
charging may be used as a secondary transfer member.
[0066] The configuration and operation of the first em-
bodiment of the present invention will now be described.
[0067] Withreference to FIGS. 4 to 7, the intermediate
transfer unit 15 of the first embodiment includes a first
attach-detach unit 71 to attach or detach the first pho-
toreceptor drum 1K relative to the intermediate transfer
belt 8, the second attach-detach unit 72 to attach or de-
tach the plurality of second photoreceptor drums 1Y, 1M,
and 1C relative to the intermediate transfer belt 8, and
the third attach-detach unit 73 to attach or detach the
third photoreceptor drum 1W relative to the intermediate
transfer belt 8.

[0068] The first attach-detach unit 71 includes an os-
cillation arm 71arotatably supporting the primary transfer
roller 9K for black; an eccentric cam 71b contacting the
oscillation arm 71a; a stepping motor, not shown, to ro-
tatably drive the eccentric cam 71b, and the like. A sup-
port axis 71al of the oscillation arm 71a is rotatably sup-
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ported by a side plate of the intermediate transfer unit
15. The stepping motor, controlled by the controller,
drives to rotate the eccentric cam 71b by a predetermine
angle, thereby rotating the oscillation arm 71a in such a
direction that the primary transfer roller 9K for black at-
taches to or detaches from the first photoreceptor drum
1K (see a transition from FIGS. 4, 5, and 6 to FIG. 7 and
vice versa). Thus, the first photoreceptor drum 1K per-
forms attach-detach operation relative to the intermedi-
ate transfer belt 8.

[0069] Similarly, the second attach-detach unit 72 in-
cludes an oscillation arm 72a rotatably supporting three
primary transfer rollers 9Y, 9M, and 9C for the colors Y,
M, and C; an eccentric cam 72b contacting the oscillation
arm 72a; a stepping motor, not shown, to rotatably drive
the eccentric cam 72b, and the like. A support axis 72a1
of the oscillation arm 72a is rotatably supported by the
oscillation arm 71a for the black image formation. The
stepping motor, controlled by the controller, drives to ro-
tate the eccentric cam 72b by a predetermined angle,
thereby rotating the oscillation arm 72a in such a direction
that the primary transfer rollers 9Y, 9M, and 9C for the
colors Y, M, and C attach to or detach from the second
photoreceptor drums 1Y, 1M, and 1C (see a transition
from FIGS. 4 and 5 to FIG. 6 and vice versa). Thus, the
first photoreceptor drum 1K performs attach-detach op-
eration relative to the intermediate transfer belt 8. Thus,
the second photoreceptor drums 1Y, 1M, and 1C perform
attach-detach operation relative to the intermediate
transfer belt 8.

[0070] Then, the third attach-detach unit 73 serves to
detach only the third photoreceptor drum 1W from the
intermediate transfer belt 8 as a first detachment means.
Specifically, the third attach-detach unit 73 transits from
a state in FIG . 4 to another in FIG. 5, whereby only the
third photoreceptor drum 1W is separated from the inter-
mediate transfer belt 8 and the other four photoreceptor
drums 1Y, 1M, 1C, and 1K come in contact with the in-
termediate transfer belt 8.

[0071] Further, the second attach-detach unit 72 and
the third attach-detach unit 73 jointly serve to detach the
second and third photoreceptor drums Y, 1M, 1C and
1W relative to the intermediate transfer belt 8 as a second
detachment means. Specifically, the third attach-detach
unit 73 transits from a state in FIG. 5 to another in FIG.
6 as well as the second attach-detach unit 72 transits
from a state in FIG. 5 to another in FIG. 6, whereby the
second and third photoreceptor drums 1Y, 1M, 1C, and
1W are separated from the intermediate transfer belt 8,
and only the first photoreceptor drum 1K comes in contact
with the intermediate transfer belt 8.

[0072] In a state in which three attach-detach units 71
to 73 are so controlled that all photoreceptor drums 1Y,
1M, 1C, 1K and 1 W contact the intermediate transfer
belt 8 (a state in FIG. 4), image forming processes using
five colors of toner (yellow, magenta, cyan, black, and
transparent color) are performed as aforementioned re-
ferring to FIGS. 1 through 3, which is referred to as a
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special color image mode. Such a special color image
mode can be automatically selected when the original
document set on the automatic document feeder, not
shown, of the image forming apparatus body 100 is op-
tically sensed or manually selected by a user to operate
on the display panel, not shown. Specifically, when it is
determined that a special pattern to be printed or an out-
put image needs to have a concave-convex surface from
the original document set on the apparatus body 100,
the special color image mode is automatically or manu-
ally selected.

[0073] By contrast, in a state as illustrated in FIG. 5 in
which the third photoreceptor drum 1W is separated from
the intermediate transfer belt 8 and the other four pho-
toreceptor drums 1Y, 1M, 1C, 1K come in contact with
the belt 8 during print operation of one copy, image form-
ing processes using four colors Y, M, C, and K of toner
(a normal color image mode) are performed. Such a nor-
mal color image mode is also automatically selected
when the original document set on the automatic docu-
ment feeder, not shown, of the image forming apparatus
body 100 is optically sensed, or manually selected by a
user to operate on the display panel, not shown. Specif-
ically, when it is determined that image formation using
the special toner is not necessary and the ordinary full-
color image formation using four colors of toner is appro-
priate from the original document set on the apparatus
body 100, the normal color image mode is automatically
or manually selected.

[0074] Further,inastate asillustratedin FIG. 6 in which
only the first photoreceptor drum 1K contacts the inter-
mediate transfer belt 8 and the other four photoreceptor
drums 1Y, 1M, 1C, and 1W are separated from the belt
8 during print operation of one copy, image forming proc-
esses using only the black toner (a monochrome image
mode) are performed. Such a monochrome image mode
is also automatically selected when the original docu-
ment set on the automatic document feeder, not shown,
of the image forming apparatus body 100 is optically
sensed, or manually selected by a user to operate on the
display panel, not shown. Specifically, when it is deter-
mined that image formation using the special toner and
four colors (Y, M, C, and K) of toner is not necessary and
the black and white image formation using only the black
toner is appropriate from the original document set on
the apparatus body 100, the monochrome image mode
is automatically or manually selected.

[0075] Asdescribed above, by detachingunnecessary
photoreceptor drum(s) from the intermediate transfer belt
8 depending on the selected image mode, degradation
produced by friction between the unnecessary photore-
ceptor drum and the intermediate transfer belt 8 can be
reduced, and a longer lifetime of each of the photorecep-
tor drums and intermediate transfer belt 8 can be at-
tained.

[0076] Moreover, in the preferred first embodiment of
the present invention, when no image forming operation
is performed in the image forming apparatus 100 such
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as in a standby time or at a time of completion of the print
operation, all five photoreceptor drums are so controlled
via the three attach-detach units 71 through 73 as to be
detached from the intermediate transfer belt 8. Accord-
ingly, a longer lifetime for each of the photoreceptor
drums 1Y, 1M, 1c, 1K, and 1W, the corresponding image
forming sections 96Y, 6M, 6C, 6K, and 6W, and the in-
termediate transfer belt 8 is secured.

[0077] Here, the image forming apparatus according
to the preferred first embodiment of the presentinvention
can perform print operation automatically by switching
between various image modes in one print job while con-
tinuously performing printing on the recording medium P
in a case where a plurality of original copies (or image
information) are set on the automatic document feeder
or output.

[0078] Specifically, when various original copies are
mixedly present, an optimum image mode between the
special colorimage mode, nhormal colorimage mode, and
monochrome image mode is automatically selected for
each original document.

[0079] In the special color image mode or five-color
mode, the toner image formed on the first photoreceptor
drum 1K, the toner images respectively formed on the
second photoreceptor drums 1Y, 1M, and 1C, and the
toner image formed on the third photoreceptor drum 1W
are all superimposedly transferred onto the intermediate
transfer belt 8. In the normal color image mode or four-
color mode, the toner image formed on the first photore-
ceptordrum 1K and the toner images respectively formed
on the second photoreceptor drums 1Y, 1M, and 1C are
superimposedly transferred onto the intermediate trans-
fer belt 8. In the monochrome image mode or black and
white mode, only the toner image formed on the first pho-
toreceptor drum 1K is transferred onto the intermediate
transfer belt 8.

[0080] Inthe firstembodiment of the presentinvention,
during continuous print operation to the recording medi-
um P, when the special color image mode is switched to
the normal colorimage mode, the third attach-detach unit
73 controls the detachment operation based on a con-
tinuous print number of the recording media P by the
normal colorimage mode. Specifically, in a case in which
a continuous print operation of the recording media P is
performed, when the special color image mode is
switched to the normal color image mode, after the
number of recording media P to be continuously con-
veyed by the normal color image mode has reached a
predetermined threshold value n, the third attach-detach
unit 73 is controlled to perform detachment operation. In
other words, in a case in which there are a plurality of
types of original copies to be automatically and sequen-
tially conveyed and read out in one print job, when the
original copies or image information for the special color
image mode are switched to the original copies or image
information for the normal color image mode, the third
attach-detach unit 73 is controlled to perform detachment
operation after the number of recording media P to be
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image-formed by the normal color image mode has
reached a predetermined threshold value n.

[0081] Specifically, switching from the special colorim-
age mode to the normal color image mode has been ex-
ecuted, and until the number of recording media P to be
continuously printed by the normal color image mode
reaches a predetermined threshold value n, the detach-
ment operation of the third contact-detach unit 73 is not
performed. And with all five photoreceptor drums 1Y, 1M,
1C, 1K, and 1W in contact with the intermediate transfer
belt 8, image formation by four colors Y, M, C, and K by
the normal color image mode is performed. After the
number of recording media P continuously printed by the
normal color image mode reaches a predetermined
threshold value n, the detachment operation by the third
attach-detach unit 73 is swiftly performed and image for-
mation by four colors Y, M, C, and K by the normal color
image mode is performed with the four photoreceptor
drums 1Y, 1M, 1C, and 1K contacted with the interme-
diate transfer belt 8. Meanwhile, when printing by the
normal color image mode is performed with all five pho-
toreceptordrums 1Y, 1M, 1C, 1K, and 1W contacted with
the intermediate transfer belt 8, image formation at the
image forming section 6W for the special toner is not
performed, and the primary transfer roller 9W for the spe-
cial toner is applied with reverse voltage so as to prevent
toner deposition from the third photoreceptor drum 1 W
to the intermediate transfer belt 8.

[0082] As controlled as above, even when the contin-
uous printing is performed by switching the image form-
ing mode between various modes, abnormal images in-
cluding color shift and uneven pitches can be prevented,
and a longer lifetime of the image forming section 6W
can be achieved while preventing reduction in the pro-
ductivity in the continuous printing to a certain degree.
Specific effects of the present embodiment will be de-
scribed later with reference to FIGS. 9 and 10.

[0083] The aforementioned "predetermined threshold
value n" can be set manually on the operation panel, not
shown, of the apparatus body 100, whereby the image
forming apparatus according to the present embodiment
can handle needs of a type of user who intends to prior-
itize a longer lifetime of the image forming section rather
than the productivity in the continuous printing and an-
other who prioritizes the productivity in the continuous
printing rather than the longer lifetime of the image form-
ing section.

[0084] Hereinafter, a specific control sequence in the
continuous printing will now be described.

[0085] First, in the continuous printing, in a case in
which image forming is performed by the special color
image mode (in step S1), whether a next copy (or image
information) is imaged by the normal color image mode
or not is determined (in step S2). As a result, if it is de-
termined that the next copy (or image information) is not
imaged by the normal color image mode, print operation
by the special color image mode is continued.

[0086] By contrast, in step S2, if it is determined that
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the next copy (or image information) is imaged by the
normal colorimage mode, it is further determined wheth-
er the threshold value n is set to be 1 (one) (in step S3).
[0087] As aresult, ifit is determined that the threshold
value n is set to be 1, detachment operation of the third
photoreceptor drum 1W is performed by the third attach-
detach unit 73 (in step S4), and print operation is per-
formed by the normal color image mode in a state as
illustrated in FIG. 5 in which the third photoreceptor drum
1W detaches from the intermediate transfer belt 8 and
the other four photoreceptor drums 1Y, 1M, 1C, 1K come
in contact with the intermediate transfer belt 8 (in step
S5).

[0088] By contrast, if in step S3, it is determined that
the threshold value n is not set to be 1, the detachment
operation of the third photoreceptor drum 1W by the third
attach-detach unit 73 is not performed, and printing op-
eration by the normal color image mode is performed by
the normal color image mode in a state as illustrated in
FIG. 4 in which the five photoreceptor drums 1Y, 1M, 1C,
1K, and 1W come in contact with the intermediate transfer
belt 8 (in step S6). Subsequently, itis determined whether
or not printing of (n-1) number of copies for the normal
color image mode has continued (in step S7), and after
it is determined that printing of (n-1) copies for the normal
colorimage mode has continued, the third attach-detach
unit 73 detaches the third photoreceptor drum 1W from
the intermediate transfer belt 8 (in step S4). In the state
as illustrated in FIG. 5 in which the third photoreceptor
drum 1W detaches from the intermediate transfer belt 8,
printing operation by the normal colorimage mode is per-
formed (in step S5).

[0089] In the above control sequence, when the
threshold value n is set to zero, printing operation by the
normal color image mode is performed in the state as
illustrated in FIG. 4 in which five photoreceptor drums
1Y, 1M, 1C, 1K, and 1W always come in contact with the
intermediate transfer belt 8, even though there is an orig-
inal document for the normal color image mode during
continuous printing.

[0090] FIG. 9is a graph showing operating time of the
image forming apparatus 100 when 12 (twelve) mixed
original copies including normal color copies (i.e., four-
color copies) and special color copies (i.e., five-color cop-
ies) are set in the original document feed section in a
case in which the control as illustrated in FIG. 8 was per-
formed.

[0091] In FIG. 9, a horizontal axis shows respective
numbers of sheets of the normal color copies (indicated
as 4-color) and the special color copies (indicated as 5-
color) between 12 sheets of original copies. A vertical
axis shows the operating time of the image forming ap-
paratus 100 required from starting continuous printing of
the 12 copies until the end of the printing. InFIG. 9, a bar
corresponding to a pattern 1 shows a case in which the
threshold value n is set to be 1 (one) and corresponds
to a control in which, upon the 4-color copy coming after
the 5-color copy, the third photoreceptor drum 1W is con-
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trolled to be detached from the intermediate transfer belt
8. A bar corresponding to a pattern 2 shows a case in
which the threshold value n is set to be 0 (zero) and cor-
responds to a control in which printing is performed by
the normal color image mode in the state as illustrated
in FIG. 4 in which the third photoreceptor drum 1W is not
detached from the intermediate transfer belt 8. A bar cor-
responding to a pattern 3 shows a case in which the
threshold value is set to be 5 (five) and corresponds to
a control in which the third photoreceptor drum 1W is
controlled to be detached from the intermediate transfer
belt 8 when a fifth 4-color original document comes after
four 4-color copies are consecutively printed. A bar cor-
responding to a pattern 4 shows a case in which the
threshold value is set to be 3 (three) and corresponds to
a control in which the third photoreceptor drum 1W is
controlled to be detached from the intermediate transfer
belt 8 when a fourth 4-color original document comes
after three 4-color copies are consecutively printed.
[0092] From an experimental result as illustrated in
FIG. 9, it can be seen that the control of the pattern 1
(n=1) takes a considerably longer operating time as a
whole compared to other patterns 2 to 4. In particular,
when the number of 4-color copies is large and therefore
the detachment operation of the third photoreceptor drum
1W is frequent, the time to be taken for the printing op-
eration becomes long. In addition, in the pattern 2 (n=0)
in which the detachment operation of the third photore-
ceptor drum 1W is not performed, the operating time is
constant without depending on the type of the copy. From
the results related to the pattern 3 (n=5) and the pattern
4 (n=3), if the threshold value is increased, the operating
time approaches to that of the pattern 2 (n=0). Specifi-
cally, the operating time of the pattern 3 (n=5) is very
close to that of the pattern 2 (n=0).

[0093] FIG. 10 shows, in the control as illustrated in
FIG. 8, operating time of the third photoreceptor drum 1
W for printing each sheet of recording media when 12
mixed original copies including normal color copies (four-
color copies) and special color copies (five-color copies)
are set in the original document feed section.

[0094] In FIG. 10, the horizontal axis corresponds to
the description as to FIG. 9 and the vertical axis shows
operating time of the third photoreceptor drum 1W for
printing each sheet of the recording media (obtained by
division of 12 on the basis of the total operating time).
The patterns 1 through 4 are same and correspond to
the description as to FIG. 9. The vertical axis of FIG. 9
shows operating time per each sheet and, although the
time changes depending on the combination of the set
of original copies, an average operating time is taken for
every combination thereof.

[0095] From an experimental result as shown in FIG.
10, it can be seen that the operating time of the third
photoreceptor drum 1W in the pattern 2 (n=l) in general
is considerably longer than the other patterns 1,3, and
4. This is because the third photoreceptor drum 1W is
not detached from the intermediate transfer belt 8 but is
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driven or idled even during printing by the normal color
image mode. By contrast, in the pattern 1 (n=1), because
the detachment operation of the third photoreceptor drum
1W is performed without exception in the normal color
image mode and the operation thereof is stopped, oper-
ating time per sheet of the third photoreceptor drum 1W
is shortened. In addition, the operating time in the case
of the pattern 3 (n=5) or the pattern 4 (n=3) are longer
than the case of the pattern 1 (n=1); however, such an
adverse effect that the operating time drastically decreas-
es as in the case of the pattern 2 (n=0) does not occur.
Due to the type of combination of the original copies, the
operating time for the pattern 3 (n=5) or the pattern 4
(n=3) is elongated compared to the case of the pattern
2 (n=0). This is because it takes time in the detachment
operation of the third photoreceptor drum 1W and stop-
page and start operation of the image forming section
B6W.

[0096] Thus, as illustrated in FIGS. 9 and 10, the op-
erating time of the image forming apparatus 100 is short-
ened by setting the threshold value n to a natural number
other than 1 (one) compared to the case of the pattern 1
(n=1) in which the third photoreceptor drum 1W is de-
tached each time when the printing by the normal color
image mode is performed after the special color image
mode. Also, the operating time per sheet of the image
forming section 6W for the special toner is shortened
compared to the case of the pattern 2 (n=0) in which the
detachment operation of the third photoreceptor drum
1W s not performed. When the special colorimage mode
is switched to the normal color image mode during con-
tinuous printing, whether the third photoreceptor drum
1W is detached from the intermediate transfer belt 8 or
not is selected based on the number of the recording
media continuously printed by the normal color image
mode. Then, with such a configuration, without reducing
the productivity of the output image, the lifetime of the
image forming section 6W for the fifth color can be ex-
tended.

[0097] In the control as described above, during the
continuous printing of the recording media P, when the
special color image mode is switched to the normal color
mode and the detachment operation of the third photore-
ceptor drum 1W by the third attach-detach unit 73 (the
first detachment means) is not performed, it is preferred
that the developing section of the image forming section
6W for the special toner (corresponding to the developing
section 5Y in FIG. 2) be stopped driving. Specifically, in
step S6 asiillustrated in FIG. 8, the drive motor 61 to drive
the developing section in the image forming section 6W
for the special toner is stopped. It is noted that the main
drive motor to rotatably drive the third photoreceptor
drum 1W is operated.

[0098] With this configuration, parts and components
(such as developing rollers and conveyance screws) in
the developing section for the special toner and the de-
veloper contained in the developing section are prevent-
ed from being degraded.
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[0099] When the driving of the developing section for
the special toner is stopped, it is preferred that a cleaning
blade (corresponding to the cleaning blade2a in FIG. 2)
of the image forming section 6W for the special toner be
detached from the third photoreceptor drum 1W. Specif-
ically, in step S6 as illustrated in FIG. 8, the drive section
62 is controlled to detach the cleaning blade 2a in the
image forming section 6W for the special toner from the
third photoreceptor drum 1W.

[0100] According to the above control, any adverse ef-
fect to cause the cleaning blade 2a to be raised or dam-
aged due to the increase in the sliding resistance be-
tween the third photoreceptor drum 1W and the cleaning
blade 2a resulting from the driving in a state in which the
developing section is stopped driving and then the toner
is not supplied from the developing section to the rotating
third photoreceptor drum 1W, may be prevented.
[0101] Further, in the present first embodiment, when
the special color image mode is switched to the mono-
chrome image mode during the continuous printing of
the recording media, the detachment operation by the
second attach-detach unit 72 and the third attach-detach
unit 73 is controlled based on the number of recording
media P continuously printed by the monochrome image
mode. Specifically, in a state in which the continuous
printing of the recording media P is being performed and
switching of the mode from the special colorimage mode
to the monochrome image mode is performed, after the
number of recording media P to be continuously printed
by the monochrome image mode has reached a prede-
termined threshold value n, detachment operation by the
third attach-detach unit 73 and the second attach-detach
unit 72 is performed. In other words, when the plurality
of original copies are sequentially automatically con-
veyed and read in one print job and switching from the
original copies or image information for the special color
image mode to the original copies or image information
for the monochrome image mode is performed, after the
number of recording media P to be image-formed by the
monochrome image mode has reached a predetermined
threshold value n, detachment operation by the third at-
tach-detach unit 73 and the second attach-detach unit
72 (the second detachment means in combination) is per-
formed.

[0102] Specifically, until when the switching from the
special color image mode to the monochrome image
mode is performed and the number of recording media
P continuously printed by the monochrome image mode
reaches a predetermined threshold value n, detachment
operation by the third attach-detach unit 73 and the sec-
ond attach-detach unit 72 is not performed and image
formation by the black toner (that is, the monochrome
image mode) is performed, with all five photoreceptor
drums 1Y, 1M, 1C, 1K, and 1W contacting the interme-
diate transfer belt 8. Then, upon the number of recording
media P continuously printed by the monochrome image
mode reaching a predetermined threshold value n, de-
tachment operation by the third attach-detach unit 73 and
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the second attach-detach unit 72 (is performed and im-
age formation with the black toner by the monochrome
image mode is performed, with only the first photorecep-
tor drum 1K contacting the intermediate transfer belt 8.
When the continuous printing is performed by the mon-
ochrome image mode with all five photoreceptor drums
1Y, 1M, 1C, 1K, and 1W contacting the intermediate
transfer belt 8, image formation at the image sections
6Y, 6M, 6C, and 6W other than the image section 6K for
the black toner is not performed, and a reverse voltage
is applied to corresponding primary transfer rollers 9Y,
9M, 9C, and 9W so that toner adhesion from the second
photoreceptor drums 1Y, 1M, and 1C and the third pho-
toreceptor drum 1W to the intermediate transfer belt 8 is
not performed.

[0103] With such a control, even when the various
mixed original copies are continuously printed while
switching between the various image modes, abnormal
images including color shift or uneven pitches is prevent-
ed from occurring in the output images. Further, while
preventing decrease in the productivity of the continuous
printing to a certain degree, longer lifetime of the image
forming sections 6Y, 6M, 6C, and 6W may be attained.
[0104] In the present first embodiment, the control as
described above may be realized together with the con-
trol as described with reference to FIG. 7.

[0105] Here, the predetermined threshold value n can
be set variably to zero or an arbitrary natural number
manually using the display panel, not shown, provided
on the apparatus body 100, whereby the image forming
apparatus according to the present first embodiment can
cope with the needs of various users widely from a type
of the user who prioritizes a longer lifetime of the image
forming section rather than the productivity in the contin-
uous printing to another type of the user who prioritizes
the productivity in the continuous printing rather than the
longer lifetime of the image forming section.

[0106] FIG. 11 shows a specific control sequence con-
cerning the aforementioned control during the continu-
ous printing, which will be described hereinafter.

[0107] First, whenimage formation is performed by the
special color image mode during the continuous printing
(in step S11), it is determined if a next original document
or image information is to be image-formed by the mon-
ochrome image mode (in step S12). As a result, if the
nextoriginal document orimage information is notimage-
formed by the monochrome image mode, printing oper-
ation is continued by the special color image mode.
[0108] By contrast, if in step S12, it is determined that
the next original document or image information is to be
image-formed by the monochrome image mode, it is fur-
ther determined if the threshold value n is set to be 1
(one) (in step S13).

[0109] As a result, when it is determined that the
threshold value n is set to be 1 (one), the second attach-
detach unit 72 causes the second photoreceptor drums
1Y, 1M, and 1C to be detached from the intermediate
transfer belt 8 and the third attach-detach unit 73 causes
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the third photoreceptor drum 1W to be detached from the
intermediate transfer belt 8 (in step S14). Then, in the
state as illustrated in FIG. 6, printing operation by the
monochrome image mode is performed (in step S15).
[0110] By contrast, in step S 13, when it is determined
that the threshold value n is not set to be 1 (one), the
detachment operation by the second attach-detach unit
72 to detach the second photoreceptor drums 1Y, 1M,
and 1C and the third attach-detach unit 73 to detach the
third photoreceptor drum 1W is not performed, and print-
ing operation by the monochrome image mode is per-
formed with the five photoreceptor drums 1Y, 1M, 1C,
1K, and 1W attached to the intermediate transfer belt 8
as illustrated in FIG. 4 (in step S16). Thereafter, after
whether (n-1) number of sheets of original copies for the
monochrome image mode have been printed or not is
determined, the second attach-detach unit 72 performs
detachment operation of the second photoreceptor
drums 1Y, 1M, and 1C and the third attach-detach unit
73 performs detachment operation of the third photore-
ceptor drum 1W (in step S14). Then, in the state as illus-
trated in FIG. 6, printing is performed by the monochrome
image mode (in step S15).

[0111] Meanwhile, in the above control sequence, if
the threshold value n is set to be 0 (zero), even when
there is/are an original document/copies for the mono-
chrome image mode, printing is performed by the mon-
ochrome image mode in a state as illustrated in FIG. 4
in which five photoreceptor drums 1Y, 1M, 1C, 1K, and
1W are always contacted with the intermediate transfer
belt 5.

[0112] Even when such a control as described above
is performed, an experimental result similar to that as
illustrated in FIGS. 9 and 10 was obtained. Specifically,
when switching from the special colorimage mode to the
monochrome image mode is done during the continuous
printing, whether the second photoreceptor drums 1Y,
1M, and 1C and the third photoreceptor drum 1W should
be detached from the intermediate transfer belt 8 may
be selected depending on the continuously printed
number of sheets by the monochrome image mode. Thus
without decreasing the productivity of the output image,
the lifetime of the image forming sections 6Y, 6M, 6C,
and 6W unnecessary for the monochrome image forma-
tion may be extended.

[0113] In the control as described above, during the
continuous printing of the recording media P, when the
special colorimage mode is switched to the monochrome
image mode, and the detachment operation of the sec-
ond photoreceptor drums 1Y, 1M, and 1C and the third
photoreceptor drum 1W by the second attach-detach unit
72 and the third attach-detach unit 73 is not performed,
it is preferred that the three developing sections of the
image forming sections 6Y, 6M, and 6C for the color toner
and the developing section of the image forming section
6W for the special toner (corresponding to the developing
section 5Y in FIG. 2) be caused to stop driving. Specifi-
cally, in step S16 as illustrated in FIG. 11, the drive motor
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61 to drive the three developing sections in the image
forming sections 6Y, 6M, and 6C for the color toner is
stopped. It is noted that the main drive motor to rotatably
drive the second and third photoreceptor drums 1Y, 1M,
1C, and 1 W is operated.

[0114] With this configuration, parts and components
(such as developing rollers and conveyance screws) in
the developing sections for the color toner and the special
toner and the developer contained in the developing sec-
tions are prevented from being degraded.

[0115] In addition, when the driving of the developing
sections for the color toner and the special toner is
stopped, it is preferred that cleaning blades (each corre-
sponding to the cleaning blade2a in FIG. 2) of the image
forming sections 6Y, 6M, 6C, and 6W for the color toner
and the special toner be detached from the photoreceptor
drums 1Y, 1M, 1C, and 1W, respectively. Specifically, in
step S16 as illustrated in FIG. 11, the drive section 62 is
controlled to detach the cleaning blade 2a in each of the
image forming sections 6Y, 6M, 6C, and 6W from the
corresponding photoreceptordrums 1Y, 1M, 1C,and 1W.
[0116] According to the above control, any adverse ef-
fect to cause the cleaning blade 2a to be raised up or
damaged due to the increase in the sliding resistance
between the photoreceptor drums 1Y, 1M, 1C, and 1W
and the cleaning blade 2a resulting from the driving in a
state in which the developing section is stopped driving
and then the toner is not supplied from the developing
section to the rotating photoreceptor drums 1Y, 1M, 1C,
and 1W, may be prevented.

[0117] Herein, referring back to FIGS. 1,3, and 4, the
image forming apparatus 100 according to the present
first embodiment is configured such that three second
photoreceptor drums 1Y, 1M, and 1C (or the image form-
ing sections 6Y, 6M, and 6C) are sandwiched by the first
photoreceptor drum 1K (or the image forming section 6K9
and the third photoreceptor drum 1W (or the image form-
ing section 1W). In addition, those five photoreceptor
drums 1Y, 1M, 1C, 1K, and 1W (or the image forming
sections 6Y, 6M, 6C, 6K, and 6W) are disposed parallel
to the intermediate transfer belt 8. With such a configu-
ration, the number of attach-detach unit to perform the
above described three image modes may be smallest,
whereby the image forming apparatus 100 itself may be
manufactured at a low cost and made compact in size,
the control of the attach-detach operation may be sim-
plified, the time required for the detachment operation
may be reduced, and any adverse effect related to the
detachment operation is minimized.

[0118] In particular, since the first photoreceptor drum
1K (or the image forming section 6K) is disposed most
downstream in the conveyance direction of the interme-
diate transfer belt 8 and the third photoreceptor drum 1W
(or the image forming section 6W) is disposed most up-
stream in the conveyance direction of the intermediate
transfer belt 8, the number of detachment means to de-
tach the third photoreceptor drum 1 W and the second
photoreceptor drums 1Y, 1M, and 1C relative to the in-

10

15

20

25

30

35

40

45

50

55

12

termediate transfer belt 8 is made 2 (two), which makes
the aforementioned effect more remarkable.

[0119] Further, since the first photoreceptor drum 1K
(orthe image forming section 6K) is disposed most down-
stream in the conveyance direction of the intermediate
transfer belt 8, a first print time (denoting a duration of
time from the start printing operation to completion of
printing the first sheet) may be shortened. In addition,
since the third photoreceptor drum 1W (or the image
forming section 6W) is disposed most upstream in the
conveyance direction of the intermediate transfer belt 8,
the first print time in the normal color image mode may
be substantially identical to the time in the image forming
apparatus in which the image forming section 6W for the
special color toner is not provided.

[0120] In addition, since the first photoreceptor drum
1K (or the image forming section 6K) is disposed most
downstream in the conveyance direction of the interme-
diate transfer belt 8 and the third photoreceptor drum 1W
(or the image forming section 6W) is disposed most up-
stream in the conveyance direction of the intermediate
transfer belt 8, when switching from the special color im-
age mode to the normal color image mode is performed
during the continuous printing of the recording media P,
detachment operation of the third photoreceptor drum
1W by the third attach-detach unit 73 (the first detach-
ment means) is controlled to be performed after the toner
image by the black toner formed on the first photoreceptor
drum 1K has beentransferred to the intermediate transfer
belt 8. In performing such a control, even when vibration
occurs to the intermediate transfer belt 8 due to the de-
tachment operation of the third photoreceptor drum 1W
by the third attach-detach unit 73 (the first detachment
means), the vibration does not affectimage formation on
the photoreceptor drum 1Y, 1M, 1C, and 1K. or the pri-
mary transfer of the toner images onto the intermediate
transfer belt 8. Thus, the defective image due to the vi-
bration of the intermediate transfer belt 8 may be pre-
vented.

[0121] In the present first embodiment, transparent
toner is used as a special toner, and white toner (in which
white colorant is used) is also used as a special toner.
Colored toner other than black, yellow, magenta, and cy-
an may be used as a special toner.

[0122] By using white toner as the special toner, a
white image may be formed on a recording medium P
which is not white in color such as colored paper or trans-
parent sheet.

[0123] By using colored toner other than yellow, ma-
genta, cyan, and black as the special toner, the color
reproducibility in the output image is improved and the
toner consumption is saved. For example, when the im-
age using a special color such as a corporate color re-
quiring color reproducibility in particular is formed fre-
quently, itis better to prepare in advance the special color
reproducing the specific mono-color, rather than repro-
ducing the special color by superimposing the three
colors of yellow, magenta, and cyan.
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[0124] Asdescribed above, in the present first embod-
iment, after the switching from the special color image
mode, depending on the number of sheets to be contin-
uously printed by the normal color image mode or the
monochrome image mode, the photoreceptor drum (or
the image carrier) which is not used in the image forma-
tion is detached. According to this configuration, even
when image formation is performed during continuous
operation by switching between the various image
modes, any abnormal image including color shift or un-
even pitches on the output image is not occur and high
productivity in the continuous printing and the longer life-
time of the image forming section may be collaterally re-
alized.

[0125] Further, the effects of the present invention will
be described in detail.

[0126] Inthe firstembodiment of the presentinvention,
when the special color image mode is switched to the
normal color image mode or the monochrome image
mode during continuous printing, whether the detach-
ment of the third photoreceptor drum 1W is performed or
not is selected depending on the number of sheet of the
continuous print number by the normal colorimage mode
or the monochrome image mode. Specifically, after
switching, when the continuously printed number of
sheets is small by the normal color image mode or the
monochrome image mode, the detachment of the third
photoreceptor drum 1W is not performed, thereby im-
proving the productivity of the output image. By contrast,
when the continuous print number by the normal color
image mode or the monochrome image mode after
switching is large, the detachment of the third photore-
ceptor drum 1W is performed, thereby extending the life-
time of the image forming section 6W for the special ton-
er.

[0127] Specifically, when the number of sheets to be
continuously printed is 10 or more, the detachment of the
third photoreceptor drum 1W is performed after a tenth
sheet has been printed, and the third photoreceptor drum
1W is not detached until a ninth sheet has been printed.
Then, when the number of sheets to be printed by the
normal color image mode is only a few, the decrease in
the productivity due to the detachment operation of the
third photoreceptor drum 1W can be obviated. By con-
trast, if the print number by the normal color image mode
is large, for example, several hundreds in number, the
third photoreceptor drum 1W is detached at the tenth
sheet, thereby eliminating to have the image forming sec-
tion 6W for the special toner print unnecessarily several
hundreds of sheets by the white color image mode and
preventing the lifetime of the image forming section 6W
for the special toner from shortening.

[0128] In addition, when the number of sheets to be
printed by the normal color image mode is a few and
detachment of the third photoreceptor drum 1W is per-
formed, the productivity decreases due to the time re-
quired for the detachment operation as well as the effect
of longer lifetime of the image forming section 6W by the
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detachment operation of the third photoreceptor drum
1W is lost, since the image forming section 6W needs to
be operated extra to a certain degree to prevent vibration
of the intermediate transfer belt 8 during the detachment
operation. Accordingly, when the number of sheets to be
printed continuously is a few, detachment operation of
the third photoreceptor drum 1W during the switching of
the mode is omitted.

[0129] By contrast, when the number of sheet for con-
tinuous printing is large, if the third photoreceptor drum
1W is not detached during the switching of the mode, the
larger the number of sheets of the continuous printing is,
the more uselessly the image forming section 6w for the
special toner operates. Then, the lifetime of the image
forming section 6W is caused to be shortened. In the
present first embodiment, because the third photorecep-
tor drum 1w is detached and the image forming section
1w for the special toner is stopped operation, the above
problem may be solved. In addition, if the number of
sheets of continuous printing by the normal color image
mode is large, the time to be taken for the detachment
operation of the third photoreceptor drum 1W is minimal
compared to the entire operation, and even though the
detachment operation of the third photoreceptor drum 1
W is performed, the productivity in the output image is
rarely decreased.

[0130] In addition, the present first embodiment ac-
cording to the present invention is applied to the image
forming apparatus 100 of the indirect transfer method
employing the intermediate transfer belt 8 used as a
transfer target member. Specifically, the image forming
apparatus 100 forms an image on the recording medium
P via the primary transfer process and the secondary
transfer process. However, the present invention may be
applied to such a type of the image forming apparatus in
which toner images on the photoreceptor drums 1Y, 1M,
1C, 1K, and 1W are directly formed on the recording me-
dium P superimposedly. In this type of apparatus also,
the first detachment means to detach the third photore-
ceptor drum 1W relatively from the recording medium P
as a transfer target, and the second detachment means
to detach the second photoreceptor drums 1Y, 1M, 1C
and the third photoreceptor drum 1W relatively from the
recording medium P as a transfer target are provided,
and the controls similar to those performed in the present
first embodiment are performed upon switching of the
image mode during continuous printing, whereby the
same effect as in the first embodiment may be obtained.
[0131] In the present first embodiment, the number of
the image forming section 6W for the special toner (or
the third photoreceptor drum 1W) is one; however, a plu-
rality of image forming sections 6W for the special toner
(or the third photoreceptor drum 1W) may be provided.
For example, in addition to the image forming section 6W
using the transparent toner disposed opposite the inter-
mediate transfer belt 8, another image forming section
6W using the white toner may be provided. In this case,
a first special color image mode using the transparent
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toner as a fifth color and a second special color image
mode using the white toner as a fifth color may be selec-
tively provided, and it is configured to control the entire
apparatus similarly to the case of the present first em-
bodiment when switching from the respective special
color image modes to the normal color image mode or
the monochrome image mode is performed, whereby the
similar effect to the present first embodiment can be ob-
tained.

[0132] With reference to FIG. 12, a preferred second
embodiment of the present invention will now be de-
scribed.

[0133] FIG. 12 shows a state in which only the third
photoreceptor drum 1 W comes in contact with the inter-
mediate transfer belt 8.

[0134] The second embodiment is different from the
firstembodimentin that the second embodimentincludes
a special image mode in which a toner image using only
the special toner is to be created, in addition to the special
color image mode, the normal color image mode, and
the monochrome image mode.

[0135] The image forming apparatus according to the
second embodiment is identical with that according to
the firstembodimentin thatthe special colorimage mode,
the normal color image mode, and the monochrome im-
age mode can be selected, and detachment of the pho-
toreceptor drum (or the image carrier) not used in the
image formation is performed depending on the number
of sheet to be continuously printing by the normal color
image mode and/or the monochrome image mode after
switching from the special color image mode.

[0136] The image forming apparatus according to the
second embodiment is capable of selecting the special
image mode in which only the toner image by the special
toner is formed. Specifically, the special image mode in
which only the toner image formed on the third photore-
ceptor drum 1W (the third image carrier) is transferred
to the intermediate transfer belt 8 (the transfer target
member) can be selected in the second embodiment.
[0137] Specifically, in a printing operation with regard
to a sheet of original document, in a state as illustrated
in FIG. 12 in which three attach-detach units 71 through
73 are controlled such that the third photoreceptor drum
8 only comes in contact with the intermediate transfer
belt 8 and the other four photoreceptor drums 1Y, 1M,
1C, and 1K are detached from the intermediate transfer
belt 8, the image forming process by the special image
mode using the special toner only is performed. Such a
special image mode is either automatically selected by
that the original document set in the original document
feed section (not shown) in the image forming apparatus
body 100 is optically sensed or manually selected by the
user to manipulate the operation panel (not shown) pro-
vided on the apparatus body 100. Specifically, it is de-
termined that the image formation using the black toner
or the image formation using the four colors of toner is
unnecessary and that the image forming using the spe-
cial toner only, that is, the image formation of the special
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image is necessary from the original document set on
the apparatus body 100, the special image mode is au-
tomatically or manually selected.

[0138] Such a special image mode is selected when a
secondary print process is to be applied to a recording
medium P on which print operation has been completed
(that is, a recording medium P on which an image has
been already formed) by this image forming apparatus
100 or another type of image forming apparatus. For ex-
ample, when post process to adjust image glossiness or
to apply concave-convex surface treatment is added to
the recording medium P on which a full-color image has
been formed, the special image mode is selected.
[0139] Herein, the first attach-detach unit 71 and the
second attach-detach unit 72 serve as a third detachment
means to detach the first photoreceptor drum 1K and the
second photoreceptor drums 1Y, 1M, and 1C relative to
the intermediate transfer belt 8. Specifically, when the
first attach-detach unit 71 and the second attach-detach
unit 72 transit from the state as illustrated in FIG. 4 to the
state as illustrated in FIG. 12, the first photoreceptor drum
1K and the second photoreceptor drums 1Y, 1M, and 1C
are detached from the intermediate transfer belt 8 rela-
tively, and the third photoreceptor drum 1 W only comes
in contact with the intermediate transfer belt 8. Then, in
a print operation to one original document, when the spe-
cial image mode is selected, the image forming process
is performed in a state as illustrated in FIG. 12.

[0140] Herein, also in the present second embodi-
ment, when the plurality of original copies (or image in-
formation) is set to the original document feed section,
one printjob may be performed while switching the image
mode between various image modes, during the contin-
uous printing.

[0141] Specifically, when various types of original cop-
ies exist mixedly, an optimal image mode for each original
document is automatically selected from between the
special color image mode, normal color image mode,
monochrome image mode, and special image mode.
[0142] To repeat, the special image mode is an image
mode in which the toner image formed on the third pho-
toreceptor drum 1W only is transferred to the intermedi-
ate transfer belt 8.

[0143] Then,inthe presentsecond embodiment, when
switching from the special color image mode to the spe-
cialimage mode is performed during the continuous print-
ing, detachment operation by the first attach-detach unit
71 and the second attach-detach unit 72 (the third de-
tachment means in combination) depending on the
number of sheets of the recording media P to be contin-
uously printed by the special image mode. Specifically,
when continuous printing is performed and the special
colorimage mode is switched to the special image mode,
after the number of sheets of the recording media P to
be continuously printed by the special image mode has
reached a predetermined threshold value n, the first at-
tach-detach unit 71 and the second attach-detach unit
72 (the third detachment means in combination) are con-
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trolled to perform the detachment operation. In other
words, during one print job in which a plurality of types
of original copies are sequentially and automatically con-
veyed and read, when the original document/copies or
image information for the special color image mode is
switched to the original document/copies or image infor-
mation for the specialimage mode, the first attach-detach
unit 71 and the second attach-detach unit 72 (the third
detachment means in combination) are controlled to per-
form the detachment operation after the number of prints
of the recording media P image-formed by the special
image mode has reached a predetermined threshold val-
ue.

[0144] Specifically, when switching of the image mode
from the special color image mode to the special image
mode, until the number of sheets of the recording media
P to be continuously printed by the special image mode
reaches a predetermined threshold value, the detach-
ment operation of the first attach-detach unit 71 and the
second attach-detach unit 72 (the third detachment
means in combination) is not performed. In this case, in
a state in which all five photoreceptor drums 1Y, 1M, 1C,
1K, and 1W come in contact with the intermediate transfer
belt 8, image formation by the special toner (i.e., the spe-
cial image mode) is performed. Then, after the number
of sheets of recording media P continuously printed by
the special image mode has reached a predetermined
threshold value n, the detachment operation by the first
attach-detach unit 71 and the second attach-detach unit
72 (the third detachment means in combination) is swiftly
performed, and the image formation by the special toner
(the special image mode) is performed in a state in which
all five photoreceptor drums 1Y, 1M, 1c, 1K, and 1W
come in contact with the intermediate transfer belt 8.
Meanwhile, during the image formation by the special
image mode in a state in which all five photoreceptor
drums 1Y, 1M, 1c, 1K, and 1W come in contact with the
intermediate transfer belt 8, image formation by the im-
age forming sections 6Y, 6M, 6C, and 6K other than the
image forming section 6W is not performed, and reverse
voltage is applied to the corresponding primary transfer
rollers 9Y, 9M, 9C, and 9K so that the toner adhesion to
the intermediate transfer belt 8 from the first photorecep-
tor drum 1K and the second photoreceptor drums 1Y,
1M, and 1C is prevented.

[0145] According to the control as described above, in
the continuous printing while various image modes being
switched, abnormal images including color shift or une-
ven pitches do not occur on the output images, and while
reducing to a certain degree decease in the productivity
during the continuous printing, the longer lifetime of the
image forming sections 6Y, 6M, 6C, and 6K can be at-
tained. Besides, specific effects of the present second
embodimentare similar to those described with reference
to FIGS. 9 and 10.

[0146] Here, the predetermined threshold value n can
be set variably to zero or an arbitrary natural number by
a service person or a user who manipulates on the display
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panel, not shown, provided on the apparatus body 100,
whereby the image forming apparatus according to the
present second embodiment can cope with the needs of
various users widely from a type of the user who priori-
tizes alonger lifetime of the image forming section rather
than the productivity in the continuous printing to another
type of the user who prioritizes the productivity in the
continuous printing rather than the longer lifetime of the
image forming section.

[0147] In the above control, when during the continu-
ous printing, switching from the special colorimage mode
to the special image mode is performed and four pho-
toreceptor drums 1Y, 1M, 1C and 1K are not detached
from the intermediate transfer belt 8 by the first attach-
detach unit 71 and the second attach-detach unit 72 (the
third detachment means in combination), it is preferred
that the driving of the developing section (see the devel-
oping section 5Y in FIG. 2) corresponding to each of the
four image forming sections 6Y, 6M, 6C, and 6K be halt-
ed.

[0148] With this configuration, parts and components
(such as developing rollers and conveyance screws) in
the developing section not related to the special image
mode and the developer contained in the developing sec-
tion are prevented from being degraded.

[0149] When the driving of the developing section not
related to the special image mode is stopped, it is pre-
ferred that the cleaning blade (corresponding to the
cleaning blade 2a in FIG. 2) of the corresponding each
of the four image forming sections 6Y, 6M, 6C, and 6K
be detached from the corresponding each of the photore-
ceptor drums 1Y, 1M, 1C, and 1K.

[0150] According to the above control, any adverse ef-
fect to cause the cleaning blade 2a to be raised up or
damaged due to the increase in the sliding resistance
between the photoreceptor drums 1Y, 1M, 1C, and 1K
and the cleaning blade 2a resulting from the driving in a
state in which the developing section is stopped driving
and then the toner is not supplied from the developing
section to the rotating photoreceptor drums 1Y, 1M, 1C,
and 1K, may be prevented.

[0151] As described above, in the present second em-
bodiment, after switching from the special color mode
during the continuous printing operation, the detachment
operation of the photoreceptor drums or image carriers
not used for the image formation is performed depending
on the number of sheets to be continuously printed by
the normal colorimage mode, monochrome image mode,
and special image mode. With such a control, even when
the continuous printing is performed while the various
image modes being switched, abnormal images includ-
ing color shift or uneven pitches is prevented from occur-
ring in the output images. Further, the higher productivity
in the continuous printing and the longer lifetime of the
image forming sections can be collaterally achieved.
[0152] In each of the aforementioned embodiments,
an intermediate transfer belt 8 is used as an intermediate
transfer member, but an intermediate transfer drum may
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be used as an intermediate transfer member.

[0153] The image forming apparatus 100 used in the
presentinvention was a copierin which a plurality of types
of original copies can be set; however, the present in-
vention may be applied to a printer capable of continu-
ously printing various types of image information sent
from a host computer and the like.

[0154] Even in such a case, the same effects as ex-
erted in the aforementioned embodiments may be ob-
tained.

[0155] The present application claims priority from
Japanese patent application numbers 2010-090452 and
2010-237028, filed on April 9, 2010 and October 22,
2010, respectively.

Claims

1. Animage forming apparatus (100) to form an image
on a recording medium, comprising:

a firstimage carrier (1K) on which a toner image
using black toner is formed;

a plurality of second image carriers (1Y, 1M, 1C)
on each of which a toner image using color toner
forming a color image is formed;

a third image carrier (1W) on which a toner im-
age of a special color different from the black
toner and the color toner is formed;

an endless rotary transfer target member (8),
disposed opposite each of the first to third image
carriers (1K, 1Y, 1M, 1C, 1W), on which the toner
images formed by the first to third image carriers
(1K, 1Y, 1M, 1C, 1W) are superimposed;
afirstdetachment means to detach only the third
image carrier (1W) from the transfer target mem-
ber (8); and

a second detachment means to detach the plu-
rality of second image carriers (1Y, 1M, 1C) and
the third image carrier (1W) from the transfer
target member (8),

wherein the image forming apparatus (100) is
selectively switchable between a monochrome
image mode, a normal color image mode, and
a special colorimage mode, and the first detach-
ment means and the second detachmentmeans
control the detachment operation based on a
number of recording media continuously printed
in the normal color image mode or the mono-
chrome image mode, when switching from the
special color image mode to either the normal
color image mode or the monochrome image
mode is performed during continuous printing of
the recording media;

the special colorimage mode is a mode in which
the tonerimages formed respectively on the first
image carrier (1K), the plurality of second image
carriers (1Y, 1M, 1C), and the third image carrier
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(1W) are totally, superimposedly transferred to
the transfer target member (8);

the normal colorimage mode is a mode in which
the tonerimages formed respectively on the first
image carrier (1K) and the plurality of second
image carriers (1Y, 1M, 1C) are superimposedly
transferred to the transfer target member (8);
and

the monochrome image mode is a mode in
which the toner image formed on the firstimage
carrier (1K) is transferred to the transfer target
member (8).

The image forming apparatus (100) as claimed in
claim 1, wherein when switching from the special
color image mode to either the normal color image
mode or the monochrome image mode during the
continuous printing of the recording medium, the first
detachment means and the second detachment
means performs detachment operation after the
number of continuously printed recording media in
the normal color image mode or the monochrome
image mode reaches a selectable predetermined
threshold value.

The image forming apparatus (100) as claimed in
claim 2, wherein the selectable predetermined
threshold value is zero or an arbitrary natural
number.

The image forming apparatus (100) as claimed in
any one of claims 1 through 3, wherein when switch-
ing from the special color image mode to the normal
color image mode is performed during the continu-
ous printing of the recording media and the first de-
tachment means does not perform detachment op-
eration, adeveloping section (5W) to develop a latent
image formed on the third image carrier (1W) is
stopped.

The image forming apparatus (100) as claimed in
claim 4, further comprising a cleaning blade to clean
residual toner on the third image carrier (1W) while
contacting it,

wherein, when the developing section is stopped,
the cleaning blade is separated from the third image
carrier (1W).

The image forming apparatus (100) as claimed in
any one of claims 1 through 3, further comprising a
developing section (5W) to develop the latent image
formed on the third image carrier (1W) and a plurality
of developing sections (5Y, 5M, 5C) to develop latent
images formed on the plurality of second image car-
riers (1Y, 1M, 1C),

wherein when switching from the special colorimage
mode to the monochrome image mode is performed
during the continuous printing of the recording me-
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dia, and the second detachment means does not
perform detachment operation, the developing sec-
tion (5W) to develop the latent image formed on the
third image carrier (1W) and the plurality of develop-
ing sections (5Y, 5M, 5C) to develop the latent im-
ages formed on the plurality of second image carriers
(1Y, 1M, 1C) are stopped.

The image forming apparatus (100) as claimed in
claim 6, wherein when the developing sections (5W,
5Y, 5M, 5C)are stopped, a cleaning blade (2a) to
clean residual toner on the third image carrier (1W)
while contacting it is detached from the third image
carrier (1W), and a plurality of cleaning blades (2a)
to clean residual toner on the plurality of second im-
age carriers (1Y, 1M, 1C) respectively while contact-
ing each of the carriers (1Y, 1M, 1C) are detached
from the plurality of second image carriers (1Y, 1M,
1C).

The image forming apparatus (100) as claimed in
any one of claims 1 through 7, wherein the plurality
of second image carriers (1Y, 1M, 1C) are disposed
between the first image carrier ( 1K) and the third
image carrier (1W), and the first to third image car-
riers (1K, 1Y, 1M, 1C, 1W) are disposed parallel to
the transfer target member (8).

The image forming apparatus (100) as claimed in
claim 8, wherein the first image carrier (1K) is dis-
posed at an extreme downstream position in a con-
veyance direction of the transfer target member (8),
and the third image carrier (1W) is disposed at an
extreme upstream position in the conveyance direc-
tion of the transfer target member (8).

The image forming apparatus (100) as claimed in
claim 9, wherein when switching from the special
color image mode to the normal color image mode
is performed during the continuous printing of the
recording media, the first detachment means per-
forms detachment operation after the tonerimage of
the black toner formed on the firstimage carrier (1K)
has been transferred to the transfer target member

(8).

The image forming apparatus (100) as claimed in
any one of claims 1 through 10, further comprising:

afirst attach-detach unit to detach the firstimage
carrier (1K) relative to the target transfer mem-
ber;

a second attach-detach unit to detach the plu-
rality of second image carriers (1Y, 1M, 1C) from
the target transfer member; and

a third attach-detach unit to detach the third im-
age carrier (1W) relative to the target transfer
member,
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wherein the first detachment means causes the
third attach-detach unit to operate, and the sec-
ond detachment means causes the second at-
tach-detach unit and the third attach-detach unit
to operate.

The image forming apparatus (100) as claimed in
any one of claims 1 through 11, further comprising:

a special image mode to transfer only the toner
image formed on the third image carrier (1W),
the special image mode being selectable; and
a third detachment means to detach the first im-
age carrier (1K) and the plurality of second im-
age carriers (1Y, 1M, 1C) relative to the transfer
target member (8),

the third detachment means being configured to
operate the first attach-detach unit to detach the
first image carrier (1K) relative to the transfer
targetmember (8) and the second attach-detach
unit to detach the plurality of second image car-
riers (1Y, 1M, 1C) relative to the transfer target
member (8).

The image forming apparatus (100) as claimed in
claim 12, wherein switching from the special color
image mode to the special image mode during the
continuous printing of the recording media is per-
formed, the third detachment means performs the
detachment operation after a number of continuous-
ly printed recording media in the special image mode
has reached the predetermined threshold value.

The image forming apparatus (100) as claimed in
any one of claims 1 through 13, further comprising
a secondary transfer member (19) to secondarily
transfer a toner image primarily transferred to the
intermediate transfer belt (8), onto the recording me-
dium,

wherein the transfer target member (8) is an inter-
mediate transfer belt (8) disposed opposite each of
the first image carrier (1K), the plurality of second
image carriers (1Y, 1M, 1C), and the third image car-
rier (1W).
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